RNA-mediated interference and reverse transcription control the persistence of RNA viruses in the insect model Drosophila.
How persistent viral infections are established and maintained is widely debated and remains poorly understood. We found here that the persistence of RNA viruses in Drosophila melanogaster was achieved through the combined action of cellular reverse-transcriptase activity and the RNA-mediated interference (RNAi) pathway. Fragments of diverse RNA viruses were reverse-transcribed early during infection, which resulted in DNA forms embedded in retrotransposon sequences. Those virus-retrotransposon DNA chimeras produced transcripts processed by the RNAi machinery, which in turn inhibited viral replication. Conversely, inhibition of reverse transcription hindered the appearance of chimeric DNA and prevented persistence. Our results identify a cooperative function for retrotransposons and antiviral RNAi in the control of lethal acute infection for the establishment of viral persistence.